Bayliss: General Discussion on Shock
The low blood-pressure is, in practice, the most important feature of the condition, since it gives a direct indication for treatment. Indeed one may say in general that, both experimentally and clinically, if the blood-pressure is restored the other symptoms disappear, some with rapidity, others more slowly.
In the course of investigation. it has gradually come to be realized that the chief, if not the only really important, factor is a'deficiency in, the volume of blood in circulation. This applies not only to that form of shock brought about by actual loss of blood out of the blood-vessels, *but also to cases where there is no reason to suppose that there has been any great loss of blood. Apart from the fact that the general sym,ptoms of h8emorrhage and shock are very similar, estimations by the "vital red" method of the volume of blood in circulation has shown that it is decreased in both cases. The name " exwmia " has been proposed by Major Cannon for the general condition.
It is clear that blood must be accumulated or held up somewhere or other in dilated regions of the vascular system. Observations made ibn the course of abdominal operations give no support to the view that there is any significant degree of dilatation of the arteries or veins of the splanchnic area. The region in question must therefore be that of the capillaries. Observations by Major Cannon had already suggested that there is stasis here in wound-shock.
But what is it that brings abosut such a dilatation of the capillaries ? At an early date in the discussion of the problem, it was pointed out by General Cuthbert Wallace that operations involving injury of large masses of muscular tissue were especially liable to produce shock. Experiments by Major Cannon and myself in the beginning of last year showed that crushing the thigh muscles of cats was followed by a progressive fall of blood-pressure and other signs of shock. We found that section of the spinal cord above the origin of the limb nerves did not prevent the result, whereas clamping of the artery and vein did do so. Some chemical product of the tissue injury must then be the responsible.agent. This view was confirmed more especially by Major McNee's observations on wounded men in a state of shock, where it was found that excision of the injured parts, or even preventing by a tourniquet blood passing through them from entering the general circulation, was followed by marked improvement.
We thought at first that the toxic agent might be lactic acid, but experiment showed injection of this or other acid to be innocuous. In fact, " acidosis " tu'rned out to be a negligible factor in the causation The Royal Society of Medicine of shock. It is the result, not the cause of the low blood-pressure.
The real agent is a much more toxic one. Dale and Laidlaw have described the action of a base, histamine, which has the remarkable. effect of powerfully dilating the capillaries, but not the arterioles,.and which in larger doses produces a condition of profound shock. There is reason for believing that substances of this kind are produced in injured and disintegrating tissues.
It was found further that massage' of the injured umuscles in the experiments on cats resulted in accelerated fall of blood-pressure, so that we have an experimental justification for keeping injured parts as immobile as possible, as is done by the Thomas's splint in the case of fractured femur.
These injury effects are, of course, intensified by causes tending to depress the circulation, such as cold, anxiety, fatigue, thirst, heemorrhage and so on.
The indications for treatment seem obvious.. The volume of the blood in circulation must be increased. While transfusion of blood itself is the natural means, it is clear that if a satisfactory substitute, in the form of an artificial solution, could be made, it would frequently be of value.
No simple saline solution, whether isoor hypertonic, or containing sodium bicarbonate or calcium salt, has any permanent effect. The liquid introduced does not remain in the blood-vessels for more than half an hour or so. To insure that it shall not leave the circulation, the addition of a colloid is necessary. The function of this is to attract water by its osmotic pressure and so to counteract the filtration produced by the blood-pressure.
Of those colloids admissible, gum arabic is, on the whole, the most satisfactory. To correspond with the proteins of the blood plasma, a 6 or 7 per cent. solution in 0'9 per cent. sodium chloride is correct. Such a solution has been found in practice to serve as well as one containing bicarbonate, or excess of calcium.
The use of vaso-constrictor drugs is to be deprecated. It has been found that the reserve of haemoglobin is sufficiently great for recovery to take place even when it is reduced to a quarter of its normal value. Hence, it would seem that gum-saline should be effective in the majority of cases. A reduction of the haemoglobin to the extent mentioned implies a loss of blood of nearly four litres in man. It has not yet been possible to state definitely what are the clinical signs showing the necessity for blood transfusion, apart from actual determinations of the blood volume and haemoglobin percentage. Some surgeons state that no case failing to react to gum is amenable to blood.
If, however, the delay between injury and treatment has been great, no measures avail. The tissues, especially those of the nerve centres, as shown by Colonel Mott, become so far damaged by the low bloodpressure and want of oxygen that recovery is impossible.
In actual practice, the following general procedure may be recommended:-If the patient is cold and fatigued by a long journey, try first, the ordinary measures of resuscitation, such as warmth, water to drink, and rest.
If little or no improvement in half an hour or so, 750 c.c. of warmed gum-saline, slowly into a vein.
This may probably be insufficient in amount. Therefore-If some benefit in half an hour, more gum-saline. If no result at all from the first injection, transfusionf of blood, if available.
But the evidence on the whole suggests that if gum-saline is ineffective, blood will be also useless, except in the rare cases where the loss of blood has been more than 75 per cent. of the total volume. By Dr. H. H. DALE, F.R.S.
Professor Bayliss has put before you in brief outline the conclusions of the Special Investigation Committee, appointed by the Medical Research Committee to co-ordinate work on " Shock and Allied Conditions" during the war. It will probably be of assistance to those who have not been hitherto in touch with the Committee's work, if I briefly trace its conflexion with the investigatiotILs 'and speculations which led to the views current before the war.
We need not spend more than a moment over the period before the &ays.of modern surgery. No difference was then recognized, of course, between the conditions which Crile and those who follow him have distinguished as " collapse " and " shock," and which surgeons working in France during the war have taught us to call "primary" and secondary " shock. Goltz, in 1870, gave his classical demonstration of "shock" in the frog, as a phenomenon of reflex inhibition. A blow on the exposed mesentery of the suspended animal caused arrest of the
